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(54) METHOD FOR MANUFACTURING METAL TUBE 

(57)Abstract 

PROBLEM TO BE SOLVED: To improve the ratio of extraction of 
wire and to improve productivity in a metal tube manufacturing 
method in which electroforming is performed using a metal wire 9 as 
a mandrel and then the wire 9 is extracted. 

SOLUTION: The following means is adopted: a metal wire with high 
elongation percentage is used as the wire 9 to be used as the 
mandrel. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the metallic conduit characterized by an elongation percentage using 5% or 
more of thing for a line 9 in the manufacture approach of a metallic conduit of removing a line 9 after using two or 
more [ 1 of the metaled lines 9, or ] for a matrix and electroforming them. 

[Claim 2] The manufacture approach of the metallic conduit according to claim 1 characterized by using the 
annealed SUS line in the ingredient used for a line 9. 

[Claim 3] The manufacture approach of the metallic conduit according to claim 1 characterized by using the 
annealed nichrome wire in the ingredient used for a line 9. 

[Claim 4] The manufacture approach of the metallic conduit according to claim 1 characterized by using the 
annealed EREMMA line in the ingredient used for a line 9. 

[Claim 5] The manufacture approach of the metallic conduit according to claim 1 characterized by using the 
annealed iron chromium line in the ingredient used for a line 9. 

[Claim 6] The manufacture approach of the metallic conduit according to claim 1 characterized by using the 
annealed copper nickel wire in the ingredient used for a line 9. 

[Claim 7] The manufacture approach of the metallic conduit according to claim 1 characterized by using a copper 
alloy line in the ingredient used for a line 9. 

[Claim 8] Claims 1, 2, 3, 4, 5, and 6, the manufacture approach of the metallic conduit seven publications which are 
characterized by manufacturing the ferrule used for devices, such as an optical connector. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

■ * " * * * 

[Industrial Application] When this invention is explained in more detail about the manufacture approach of a metallic 
conduit the metallic conduit generally called ferrules, such as a connector for optical fibers and a device, for 
example is related with the manufacture approaches, such as components which double correctly the location of the 
cores which exist at the core of an optical fiber, and aim at connection, when a cross section supports through the 
optical fiber of the size of 0.125mmphi in tubing of a cylindrical shape in a perfect circle form. 
[0002] 

[Description of the Prior Art] It is a configuration as conventionally shown in (the case of the ferrule for optical 
fibers, for example, drawing 1 , (a), and b). The quality of the material What used zirconia ceramics occupies the 
mainstream. Drawing 1 (a) By the one mind type ferrule 1, the perfect circle form hole 2 of 0.1255mmphi extent is 
punched by the shape of a cylindrical shape with a 2.5mm phi extent [ of sizes ], and a die length of about 10mm at 
the core," and drawing 1 (b) is a double face type thing. 

[0003] On the other hand, after this invention person electroforms the line of a metal or plastics to a matrix using 
two or more [ 1 or ] and removes the line concerned in Japanese Patent Application No. No. 375372 [ ten to ], the 
metal ferrule manufactured with metals, such as nickel, by the approach of machining is proposed. 
[0004] In the patent concerned, if electrocasting is carried out arid it explains in detail with the equipment of an 
outline as shown, for example in drawing 2 , in drawing 2 , it consists of electrocastirig liquid 3, the plus electrode 4, 
the maintenance fixture 5, the compressed-air-agitation nozzle 6, a spring 7, a minus electrode 8, and a line 9. 
[0005]' It considers as the configuration which arranged the plus electrode 4 which put in the nickel ball at the 
titanium basket of a cylindrical shape into the electrocasting liquid 3 which uses the warmed nickel amiosulfonate as 
a principal component on four corners centering on the maintenance fixture 5. It sets centering ph the maintenance 
fixture 5 with the minus electrode 8 which fixed the lines 9, such as an SUS line, to the condition that the spring 7 
pulled, and the method of passing and electroforming a direct current is proposed, carrying out little blowdown 
****** of the air from the air churning nozzle 6. 

[0006] In the patent concerned, that from which it does not escape in case a line 9 is extracted sometimes came 
out, and was inadequate in the rate of an omission, and the problem remained in productivity. 
[0007] ' " 

[Problem(s) to be Solved by the Invention] It is making into the technical problem for this invention to use two or 
more [ 1 of metaled lines^ or ] for a matrix, to improve the rate of an omission of a line after electrocasting in view 
of the above, in the manufacture approach of metallic conduits, such as a ferrule for optical fibers, of removing the 
line concerned, and to improve productivity. 
[0008] " 

[Means for Solving the Problem] the rate of an omission of a line — ** of the rate of the yield for improvement in 
productivity, although it is an important element and came as this invention person's old main research theme 

■ * # * 

Although few corrosive SUS lines which carried out temper processing have been used conventionally Although 
examination of the higher metal wire of tensile strength has been advanced since there is an inclination for what has 
higher tensile strength to be better as for the rate of an omission when using these metal wires It turns out by the 
latest research that what has low tensile strength has a good metal wire with the remarkable rate of an omission for 
the first time, and this invention is reached by investigating the cause wholeheartedly. 

[0009] That is, since what has a high elongation percentage became clear [ that especially the rate of an omission is 
high ] in the metal'wire as a result of research, the elongation percentage was high and adopted a means by which 
tensile strength also used the line 9 of a high metal relatively. 
[0010] 

[Embodiment of the Invention] Although drawing 3 is the block diagram of the electrocasting equipment in which one 
example in this invention is shown when it explains in more detail Although electrocasting liquid 3 is the quality of 
the material of the electrocasting metal made into the purpose and it differs, respectively For example, nickel or its 
alloy, iron or its alloy, copper or its alloy, cobalt, or its alloy, Electrocasting metals, such as a tungsten alloy and a 
particle distribution metal, are employable. Nickel amiosulfonate, a nickel chloride, a nickel sulfate, the first iron of 
sulfamic acid, The HOUFUTSlHzed first iron, copper pyrophosphate, a copper sulfate, HOUFUTSU-ized copper, cay 
copper fluoride, The water solution which uses water solutions, such as titanium copper fluoride, alkanol sulfonic 
acid copper, cobalt sulfate, and sodium tungstate, as a principal component, Or the liquid which made these liquid 
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distribute impalpable powder, such as silicon carbide, tungsten carbide, boron carbide, a zirconium dioxide, CHITSU- 
ized silicon, an alumina, and a diamond, is used. The bath which uses nickel amiosulfonate as a principal component 
especially among these is suitable in the ease of doing of electrocasting in respect of the versatility of physical 
properties such as a degree of hardness, chemical stability, the ease of welding, etc. And with the filter of about 
0.1-5 micrometers of filtration accuracies, electrocasting liquid carries out high-speed filtration, and is warmed, and 
carries out a temperature control to the appropriate temperature range of about 50**2 degrees C. and sometimes 
carries out activated carbon treatment, and removes organic impurities. 

[0011] The plus electrode 4 changes with electrocasting metals made into the purpose, and is selected from nickel, 
iron, copper, cobalt, etc., and tabular and a spherical thing are suitably used for it. What is necessary is just to use 
it, putting into the basket made from titanium and covering with the cloth bag made from polyester, when using a 
spherical thing. And the plus electrode 4 is arranged on the core of the circular structure 1 5 for fixture 
immobilization. Although it is desirable, from a electrocasting rate becoming [ making it all the maintenance fixtures 
5 and a location at equal intervals ] fixed, and electrocasting being mostly completed between coincidence the 
location of the plus electrode 4 You may make it the configuration which was not limited to this location, for 
example, arranged the plus electrode 4 on two or more places in accordance with the outer wall of the 
electrocasting tub 10, and the structure 15 for fixture immobilization may not necessarily be circular, either, for 

example, may be an ellipse form. . 
[0012] And although churning can adopt churning of air, a propeller, a supersonic wave, super-vibration, etc., it is 
also possible to make the rate of rotation of a maintenance fixture quick and to omit churning by addition of a pit 

prevention agent. 

[001 3] moreover, drawing 3 — setting — the maintenance fixture 5 — one set — an ampere-hour meter 1 3 the 
configuration which uses one set — ** — although it carries out, and a rectifier is desirable in order that using each 
one small thing of the maintenance fixture 5 for one set may tend to carry out current management, it is not 
necessarily limited to this but you may energize to many maintenance fixtures 5 with one large-sized rectifier 
[0014] Although drawing 4 is the side elevation of an outline showing the detail of maintenance fixture 5 near L one 
example concerning this invention ] It consists of the structure 1 5 for fixture immobilization, the maintenance rod 
16 the free rotation section 17, belt **** 18, a belt 12, the electric insulation section 19, the minus electrode spring 
20* the connection section 21, the maintenance fixture 5, a spring 7, a line 9. and a clip 22. The maintenance rod 16 
is welded to the circular structure 1 5 for fixture immobilization, and it is made to idle in the free rotation section 1 7. 
Transmit rotation of a belt 12 to belt **** 18, rotate, and the maintenance fixture 5 is made to rotate with 10 
1000rpm extent through the electric insulation section 19 and the connection section 21. The maintenance fixture 5 
What is necessary is to hold, after the clip 22 and the spring 7 have pulled the line 9. to make it a location as shows 
the electrocasting oil level 23 to drawing 4 , to carry out a pressure welding to the minus electrode spring 20, to 
energize a minus current only to the electric insulation section 19 down side, and just to carry out electrocasting. 
[0015] Although metaled **** with a high elongation percentage which has moderate tensile strength is used for a 
line 9 in this invention Although it is about 5% or more in an elongation percentage, and 20% or more of metal wire is 
good and the selection use of it can be desirably carried out from the corrosion resistance of a copper alloy line, 
aluminum alloy wire and the SUS line which carried out annealing processing, a nichrome wire, an EREMMA line, an 
iron chromium line, a copper-nickel wire, etc., and what has good tensile strength In an elongation percentage, 40% 
or more of thing has the SUS line annealed and processed especially, and since tensile strength is relatively high, 
fitness is high. 

[0016] Although it heats and carries out in inert gas ambient atmospheres, such as an argon, in order to 
manufacture the aforementioned SUS line annealed and processed, an elongation percentage and tensile strength 
adjustment on heating conditions are possible. 

[0017] Although, as for electrocasting, predetermined time carries out a direct current with about two 4 - 10 A/dm 
current density although electrocasting is carried out with the above equipments, and it is made to grow up to be a 
cylindrical predetermined size When the amount of addition currents which begins by low current in the beginning, 
raises the current gradually in that case, and turns into the predetermined amount of deposits (size) every 
maintenance fixture 5 at it is reached, it is desirable to make it the configuration in which the current from a 
rectifier goes out automatically. 

[Effect of the Invention] This invention does the following effectiveness so by the approach shown above. In 
manufacture of various metallic conduits, such as a ferrule which uses 1 or two or more lines 9 of a metal wire for a 
matrix and draws out the line 9 concerned after electrocasting having adopted as the metaled line 9 a means for an 
elongation percentage to be high and to use the high SUS line annealed and processed relatively [ tensile strength J 
— a line — it can draw out — a rate — remarkable — improving — it — following — the rate of the yield — 
improving — a half — ** — a sex — it can raise remarkably. 
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DRAWINGS 



[Drawing 1] 




(a) 
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